Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease without a cure, but multidisciplinary treatment improves patient survival and quality of life (QOL) 1 . Psychological support for persons with ALS (PALS) and all those involved in patient care may ameliorate multiple problems, such as suicidal intent (reported in 18.9-56% of PALS, with the lowest values when patients feel supported), decreased PALS/caregivers' QOL, and multidisciplinary team burnout syndrome 1, 2, 3, 4, 5, 6, 7 . However, few researchers have addressed the impact of the care of patients with incurable neurodegenerative diseases, such as ALS, on health professionals, in particular students. Volunteer university students can help PALS, with good acceptance by both parties, but there has been no previous research on the psychological consequences 8, 9 . As far as we have been able to determine, no study has evaluated the psychological impact of ALS care on students/health professionals in Brazil. Moreover, there is little information on the QOL of Brazilian PALS as measured by the McGill Quality of Life Questionnaire. To the best of our knowledge, no one has studied how PALS' QOL could be affected by visits from university students and, therefore, this study could provide specific information for this population. Therefore, the aim of this study was to prospectively analyze the effects of interactions between PALS and nursing/psychology students.
METHODS

Participants
PALS: Sixteen PALS were referred by ALS outpatient clinics or the National ALS Association. The inclusion criterion was a diagnosis of ALS according to El Escorial criteria (clinically definite, probable, or possible ALS). A psychologist visited each patient twice to explain the research and apply the McGill Quality of Life Questionnaire, at the beginning (pre-first visit) and the end of the investigation (post-12 visits).
Students: After project disclosure in the two schools (nursing and psychology) and a 12-hour educational program about ALS, 32 students agreed to participate (16 nursing students, 16 psychology students) and formed pairs from the same school (nursing or psychology). Each pair was maintained throughout the 12 weeks. The students' psychological dynamics were assessed twice, at the beginning (pre-first visit) and the end of the research (post-12 visits), with two projective instruments: the Draw-a-Person test and the Desiderative Questionnaire.
Procedures
We prospectively investigated the effects of 12 home visits to PALS performed weekly by pairs of students. Each pair visited the same PALS during all of the 12 weeks. All participants signed a written informed consent form approved by the Ethics Committee of the Federal University of São Paulo. No student or PALS dropped out of the visit process.
A psychologist contacted each PALS and informed them of the students' names before the first visit, and then the students began their home visits. Visits offered listening/support to PALS, and the PALS could suggest activities to students, except for any intervention related to their corresponding school (nursing/psychology). Every week, the psychologist discussed the visits with all of the students, during which he provided guidance on attitudes, gave support, and explained the feelings shown by the PALS and the students, and this process was based on Kleinian analysis 10 .
Assessment instruments
McGill Quality of Life Questionnaire: The questionnaire assesses the present situation (past two days) of a patient's life and how they addressed situations related to existential wellbeing, physical wellbeing, psychological wellbeing, physical symptoms, and support. The 16 items are scored from 0-10, where 0 indicates the worst possible situation and 10, the best one 11 .
Draw-a-Person test with a thematic design:
Students were asked to "Draw a person with ALS and discuss the drawing". The graphic expression is based on thematic apperception, that is, how individuals create personal expressions related to internal/external reality and show emotional reactions 12, 13 . The analysis of the Draw-a-Person test data was performed according to criteria formulated by Machover 12 , in 1978, which prioritizes formal features (expressed traits) in human figure drawing, revealing self-images [12] [13] [14] [15] .
Desiderative Questionnaire or Pigem's test: The Desiderative Questionnaire aims to investigate and evaluate the adequacy to reality, logical thinking, affective manifestations and defense mechanisms [16] [17] [18] [19] [20] [21] [22] [23] . Adequacy to reality was evaluated by an average reaction time to the Desiderative Questionnaire, type and sequence of responses, presence of anthropomorphisms in responses, and need of induction (external help due to the inability to respond to a given question). Logical thinking was tested by content/organization of thoughts and distinctions between internal and external reality. Affective manifestation was analyzed by degree of self-perception, associations and interactions of given responses.
The Desiderative Questionnaire comprises six pairs of questions, three of which are choices (e.g., +1: if you could not be a person, what would you like to be? Why?) and three are rejections (e.g., −1: if you could not be a person, what would you dislike being? Why?). Each question investigates individual fantasies/desires, either in its positive (choice) or negative (rejection) form. It is expected that choices are made in the animal kingdom first, followed by plants, and then by inanimate objects (Figure 1 ). The expected reaction time is approximately 10-30 seconds per question 22 . Common answers are those present in at least 15% of the sample, i.e., 14 when considering the three choices (negative or positive) in our group of 32 students 20 . For statistical analysis of the Desiderative Questionnaire, each answer was scored from 1-6, according to the increased distance from the expected ideal answer: animal kingdom: 1; plant kingdom: 2; inanimate kingdom: 3; shapeless: 4 (e.g.: water, feelings); nonexistent shapes: 5 (anthropomorphic imaginary beings, e.g., vampires); no answer: 6.
Data analysis
Data In all analyses, α risk ≤ 0.05 and β risk ≤ 0.20 were used. Statistical analyses were performed using a standard computer software package (GraphPad Prisma, GraphPad Software; San Diego, CA, USA). All research materials related to this paper are archived and can be accessed by contacting the corresponding author.
RESULTS
PALS demographic data
The mean age of the 16 patients was 53.9 ± 15.1 years; eight were male. The time since diagnosis of ALS was 19.7 ± 16.2 months (two months to four years). All 16 patients had sporadic forms of the disease. Six patients had definite, five possible, and five probable ALS; after 12 weeks, at the end of the study, two ALS patients with possible ALS had progressed to probable ALS. None of the patients used ventilator assistance or had a gastrostomy/tracheostomy during this study.
Students' demographic data
The mean age of the 32 students was 23 ± 5.72 years old, and 22 (68.7%) were female. There was no statistically significant difference between the age or sex of the psychology and nursing students (age: 23.6 ± 5.0 vs. 23.3 ± 6.5 years old respectively, Mann-Whitney test, p 0.584; sex: 12 (75%) vs. 10 (62.5%) female, respectively, chi-square test, p = 0.445). The duration of the psychology and nursing courses is five years (10 semesters) and four years (eight semesters), respectively. The mean length of studies of the 32 students was 4.43 ± 1.75 semesters; with 5.5 ± 1.5 and 3.4 ± 1.2 semesters for the psychology and nursing courses, respectively (p < 0.001; unpaired t-test).
McGill Quality of Life Questionnaire scores of ALS patients
The median total scores at the first (pre-visit) and second evaluation (12th post-visit) showed no significant difference (median/interquartile range 25-75%: 6.26/4.37-7.44 vs 4.95/4.01-7.07 respectively, p = 0.14; Wilcoxon test) nor did the median of each one of the five domains (p = nonsignificant; Wilcoxon test) ( Figure 2 ). The physical symptoms domain presented the worst scores, while existential wellbeing and support showed the best scores ( Figure 2 ). There was a decreasing tendency in the total score and in four of the five domains, whereas psychological wellbeing showed a tendency to increase.
Psychological weekly meeting and Draw-a-Person test for the students
Students progressively incorporated and developed ideas of support, receptiveness, observation and humanized listening. For the entire group (psychology and nursing), before and after visits, there was a predominance of drawings of a male, a fully-dressed figure, front view, nonsimple line, sitting position, and no reference to the PALS (Table 1) . After the visits, only the number of drawings of female figures showed a significant increase in the sample as a whole (p = 0.039; McNemar' s test). The seven students who shifted to drawing a female figure were female. A comparison of the first and second drawings of the human figure revealed no difference between the psychology and nursing groups (p = nonsignificant; chi-square test), with progress in lines and/or context in the majority of the group (13 students, 40.6%; Figure 3 A and B), regression in 11 students (34.3%; Figure 3 C and D), and stability in eight students (25%).
Choices
Questions Desiderative questionnaire Type and sequence of answers: For the first positive choice, the expected answer (animal kingdom) was the most frequent in 32 students before and after visits (24 (75%) and 21 (65.6%), respectively) ( Table 2 ). After the analysis of all three positive choices, the common answer before visits was bird (n = 14) and after visits, tree (n = 15). The corresponding reasons for the choices made were: for bird, the beauty or freedom, and for tree, the strength or ability to bear fruits. There was a significant difference in all six answers at each of the two moments, both before and after visits (p < 0.0001 and p < 0.01, respectively; Friedman test), and this result is the expected ideal answer. However, there was no difference between the answers before and after visits (p = nonsignificant; Wilcoxon test) ( Table 3) .
Failure to answer a question (characterized by partial/total inability to answer, or anthropomorphic/shapeless answers) was found for five students in the pre-visit and for one student in the post-visit. Failures of rationalization (the choice had no justification according to laws of formal logic, or the reasons presented did not justify the Reports of psychology and nursing students in the Draw-a-Person Test with a thematic design: there was progress in lines and/or context from Figure a to b, and regression from Figure c to d. Drawing a: "I think that a patient with ALS has some limitations that seem to ruin his life, as if meaningful subjects and life have ended when he realized he had ALS. In this picture, he observes his self-image through the ALS lens, which results in a darker view of life, with much suffering from now, while waiting for death". Drawing b: "Due to the advanced stage of the disease, this person with ALS cannot move -he stays in bed without moving his arms and legs, and requires assistance for these movements. Despite the reasons for suffering, there is still quality of life with the help of caregiver and multiprofessional team". Drawing c: "He's in a wheelchair -he lost the movement of his hands, arms, legs and feet. Only his head moves, but he is attentive and curious. His eyes are the window to his soul". Drawing d: "The disease has progressed -he only blinks and nothing else. He feels only his head, because his body does not exist anymore. He still is aware of his degeneration and thinks about how and when death will happen, while he lives alone with his suffering". Table 2 . Answers to the first positive choice of the Desiderative Questionnaire before and after visits.
First choice Psychology
Nursing Before (n = 16)
After (n = 16) Before (n = 16) After (n = 16)
Animal kingdom
Bird (6) Bird (3) Bird (5) Cat (3) Dog (1) Dog (2) Dog (3) Dog (2) Wolf (1) Cat (1) Jaguar (1) Dolphin (2) Whale (1) Wolf (1) Cat (1) Horse (2) Rabbit (2) Rabbit (1) Butterfly (1) Butterfly (1) Fish (1) Leopard (1) Leopard (1) choice made) were found for seven students in the pre-visit Desiderative Questionnaire and for five students in the postvisit Desiderative Questionnaire. Answer time: Students had short reaction times (i.e., less than 10 seconds) in choices +1 (animal kingdom) and +2 (plant kingdom), both before and after visits. Nursing students showed a nonsignificant reduction of reaction time after visits, below 10 seconds, in choices +3 and −1. In the full sample (psychology/nursing students), there was no significant difference in mean answer time for each choice, comparing pre-and post-visit values (p = nonsignificant; paired Student's t-test) ( Table 4 ).
There was no difference between the groups (psychology and nursing) in mean answer time for each choice, at both the pre-and post-visit (Table 5 ). However, a comparison of mean reaction time in each choice for the before and after visit per group (psychology or nursing students) found a significant reduction of answer time for the first affirmative choice (answer +1) of the psychology students (p = 0.042; paired t-test).
Answers versus variables: A significant difference was found among the six answers (+1, +2, +3 / −1, −2, −3) in most subgroups, both before and after visits; this result was the expected ideal answer (p < 0.05; Friedman test) ( Table 6 ). This significant difference was absent in four subgroups: a) pre-visit: nursing students; and b) post-visit: male sex, psychology course, and students 23 years old or younger.
There was a significant change in some choices between before/after visits in the following subgroups: psychology students ( first positive choice: worsening), students in the fourth semester or lower (third negative choice: worsening) and students in the fifth semester or higher ( first negative choice: improvement) (Wilcoxon test) ( Table 7 ). In addition, the order relative to the first negative choice appeared inverted in the sample as a whole and in most subgroup analyses (inanimate objects: 3, instead of animal kingdom: 1) except for female students after visits, nursing students both before and after visits, students older than 23 years both before and after visits, and students attending semesters higher than the fifth after visits.
DISCUSSION
PALS and quality of life
Most PALS in this study were in their sixth decade of life, similar to the characteristics of PALS worldwide, but there were fewer men than is usually reported 24 . For the PALS, quality of life provides the most global view, as its level may eventually stabilize despite their worsening physical condition 25, 26 . Care provided by the multidisciplinary staff and access to an association of patients may explain the high scores of our patients in support/existential wellbeing domains 27, 28 . The low score of the physical symptom domain reflected the patients' perception of their actual condition due to progressive loss of body functions 29 . However, scores in the domains of physical wellbeing and psychological wellbeing were in an intermediary position. Distinctions between the domains of physical symptoms and physical wellbeing are based on the fact that a patient might exhibit troublesome symptoms, but the patient's physical wellbeing might be adequate to meet functional demands.
The absence of significant differences in the scores pre-and post-visits could be due to the short interval between the two assessments. Another possibility is that the tendency of improvement in the psychological wellbeing domain was compensated for by the worsening in the other domains, particularly the physical symptoms domain. The tendency of the psychological wellbeing domain score to increase could be explained by the students' visits. Previous studies have emphasized the provision of psychological support during an ALS diagnosis announcement and throughout treatment 29, 30, 31, 32, 33 .
Psychological weekly meeting and Draw-a-Person Test
Suicide, reported in students attending health courses, was a concern of the authors during the study, but changes seen in students during the study suggests that visits to PALS, with psychological support, are safe and may contribute to the maturation of future professionals 34 .
In the Draw-a-Person test, the predominance of drawings of the male sex was unexpected, since each student was expected to draw a figure with his/her own sex; this was partially corrected in the post-visit drawing, with an increase of the female sex in the drawing 12, 15, 35, 36 . This change could be related to a psychological strengthening of female students and, in addition, that the students had visited female patients.
Analysis of the predominant aspects of the Draw-a-Person test allowed for the following interpretations 12, 14 : despite being afraid of facing a PALS, students became adjusted to the environment, able to control their anxiety and insecurity, and accept social and moral laws, while demonstrating an in-depth perspective of the environment/patients. The students saw the PALS as global individuals but were able to detach a possible identification with the patient and, thus, expressed their own identity.
Desiderative questionnaire
Type and sequence of answers: a predominance of the animal kingdom in the first positive choice found in our research has also been reported by other authors working with groups of medical and nursing students, as well as with children, children following liver transplantation, and hospitalized and non-hospitalized neuropsychiatry adolescent patients 19, 20, 37, 38 . While the animal "dog" appears as the most frequent choice among adults, adolescents and healthcare professionals usually have a predominance of the animal "bird" 20, 21, 22 . Birds and dogs were, respectively, the most frequent wild and domestic animals chosen by a group of nursing students due to their "freedom" in the first case and to their "good life" in the second 37 . The shift to the vegetal "tree" as a common answer in the positive choices after visits has not previously been reported, despite this being the second most frequent answer in the positive choices in some studies; this answer could point to the strength necessary to deal with suffering 17,20,22 .
Guimarães and Pasian 19, 20 showed that healthy adolescents have one or more failures to answer the Desiderative Questionnaire, which may be related to a pathological characteristic traditionally attributed to this aspect and could be indicative of the teenagers' process of adaptation to reality 19, 20 . Failure decreased in the post visit, which suggests that the students had overcome their conflicts due to the increase in both personal and professional experience 10, 19, 20 .
Answer time: Long reaction times are associated with difficulty in self-organization and short reaction times, with avoidance of anxiety 10, 22, 39 . The students' short reaction times may be related to impulsive behavior and anxiety at the beginning of the test. The significant reduction of the answer time found in psychology students after visits indicates increasing anxiety about visits. Psychology students were able to sustain the anguish at the pre-visit but not at the post-visit time. It is possible that the students believed they had sufficient theoretical instruments to deal with the care of a PALS, but 23 years old) ; c the median of the three positive choices, at the time-point before visits for the male sex subgroup, showed the value 2 (plant kingdom), while quartiles 1 -3/4 indicate that the students remained between the animal kingdom (quartile 1, as the lower limit of variation) and the inanimate and shapeless areas (quartile 3/4, as the upper limit). the reality was beyond their resources; the opposite may have occurred with nursing students. Answers versus variables: Some subgroups of students presented a significant deviation from the expected ideal answer, and additional attention/support may be necessary for those specific subgroups/moments. In the nursing course subgroup, pre-visit anxiety was initially not sustained by students, but their psychological condition improved in the post-visit evaluation, with better control of anxiety. In the male sex subgroup, after the visits, despite none of the students dropping out of the study, their anxiety increased in the post-visit evaluation. In the psychology course subgroup, after the visits, as noted before, there was an increase in anxiety as demonstrated by the significant reduction in the answer time and worsening in choice +1. Similar to the visit to a PALS, the beginning of their practical internship triggers a high level of anxiety in psychology students 40 . In the students aged ≤ 23 years old subgroup, after the visits, the younger students were not able to cope with matters related with death. David 37 did not find statistically significant differences between first year or junior (third year) medical students but had not researched older students 37 .
Students in the fourth semester or lower showed a worsening in the choice −3, whereas those in the fifth semester or higher showed an improvement in the choice −1. At this point in the course, students are usually closer to their professional/ethical responsibilities as future professionals, which is a cause of anxiety and insecurity but also of positive psychological strengthening.
The inversion in the first negative choice found in our study in the whole sample (i.e., the inanimate objects predominating over the animal kingdom), both before and after visits, has not been described in first-year university students 17 . Interestingly, some subgroups did not experience this inversion, which could indicate better adequacy to reality and logical functioning when faced with stressful situations such as ALS assistance; in general, these were the same groups that presented the expected ideal answer. Unfortunately, it was not possible in this study to increase the follow-up time due to patient deaths and the students' semester ending, which led to a change in the workload that prevented continuity of visits and psychological follow-up. It would be desirable to perform additional studies with a greater number of students and PALS, including comparisons among groups with different forms of ALS (possible, probable and definitive). Moreover, future studies could focus on an extended follow-up, with a greater number of visits, to better evaluate the data from the Draw-a-Person test, the Desiderative Questionnaire, and the McGill Quality of Life Questionnaire. In particular, an extended follow up could possibly detect a significant increase in psychological wellbeing.
In conclusion, this study suggests that students' visits to PALS may contribute to the maintenance of their QOL. The emotional support provided by students may have contributed to the psychological well-being of the PALS. Additionally, visits with psychological support for the students seem safe and may contribute to the psychological maturation of these future professionals. All of the preparation undertaken by the students during the process contributed to the development of their necessary perception of and care towards the patient. Future research should focus on the subgroups that showed weakness in the analyses performed in this study and develop additional strategies to provide support for these subgroups.
